The only well-defined function of vitamin A in vertebrates is its involvement in vision (1) in the form of retinol and retinal. Vitamin A is also needed for normal skeletal development and reproduction (2) . That the vitamin is necessary for normal differentiation of epithelial tissues is also well established (3) (4) (5) , although the mechanism(s) by which cytodifferentiation is regulated remain obscure. There is, however, increasing evidence that protein synthesis and RNA metabolism are affected in deficient animals. Thus, administration of vitamin A to animals deficient in this compound results in increased incorporation of radioactive precursors into total cellular and nuclear RNA of several tissues (6) (7) (8) (9) . RNA preparations from liver nuclei of normal rats and rats deficient in vitamin A differ (10) as do RNA preparations synthesized in vitro by hamster tracheal epithelium (11) .
Results comparable to these, at least qualitatively, have been found after administration of other physiologically important compounds. An early effect of the administration of many steroid hormones is the alteration of RNA synthesis in the nuclei of target tissue cells (12) (13) (14) . These results suggest that many of the biological effects of steroid hormones may be mediated by control of nuclear metabolism, in particular, the regulation of gene transcription.
Although the actual mechanism(s) by which steroids regulate gene activity remains obscure, certain aspects of the hormone-tissue interaction have been elucidated. Once the steroid enters the cell it binds to specific "receptor" molecules initially present in the cytosol (15, 16) . Such "receptor" proteins have been identified for several steroids (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) . The hormone-"receptor" complex may then enter the cell nucleus and interact with nuclear components (25) (26) (27) (28) , effecting, in some way, an alteration of gene transcription.
We were prompted by the above considerations to examine tissues of rats for the presence of a macromolecule that might be involved in mediating the tissue's response to vitamin A by first binding the vitamin. During our investigations a rat-serum transport protein, retinol-binding protein, was found and partially characterized (29, 30 termination of sedimentation constants (33) . After centrifugation, the gradients were fractionated by piercing the bottom of the tube and collecting 0.25-ml fractions in counting vials. To each vial was added 0.5 ml of water and 5 ml of a liquid scintillation cocktail containing toluene-Triton X-100-Spectrofluor (Amersham/Sesrle) in the ratio 2362: 1230:100 (v/v/v). The counting efficiency was about 30% for 8H. The positions of the standard proteins on the gradients were determined by monitoring UV absorbance of each fraction.
Molecular-Weight Estimation on Sephadex G-100. The molecular weight of the [PHiretinol-binding components of serum and liver, testis, and lung cytosols were estimated by gel filtration on Sephadex G-100 by the method of Andrews (34) . A 2.5 X 50 cm column of Sephadex G-100 was calibrated by determining the elution volume of sperm-whale myoglobin (molecular weight 17,800), chymotrypsinogen A (molecular weight 25,000), ovalbumin (molecular weight 45,000), bovineserum albumin (molecular weight 67,000), and human gamma globulins (average molecular weight 160,000) (Schwarz/ Mann). The flow rate of about 25 ml/hr; 0.5-ml fractions were collected. The fractions were then transferred to counting vials, mixed with 5 ml of the liquid scintillation cocktail, and counted.
[ Fig. 1A and B. The data indicate the binding of labeled retinol to a macromolecular fraction present in liver, testis, kidney, lung, and intestinal mucosal cytosols which sediments in the 2S region of the gradients with myoglobin (2 S) as a standard. This result is in contrast to the result with serum, where the labeled retinol is associated with a component(s) sedimenting in the 4.6-4.8S region with ovalbumin (3.7 S) as a standard.
Occasionally a slight peak of [ Fig. 3 , recovery of free [3H~retinol from the gradient tubes was low (probably due to adherence to the Polyallomer tubes used for centrifugation).
The binding of [3H]retinol in tissue cytosols in the presence of increasing amounts of unlabeled retinol, retinal, and retinoic acid was also measured by the gel filtration assay. The data presented in Fig. 4 for testis cytosol indicate that increasing concentrations of retinol up to a certain excess progressively reduced the binding of ['H]retinol. Increasing concentrations of retinal over the range tested (0-to 200-fold excess) had little if any effect, while retinoic acid had no effect on the binding of E3Hlretinol. The apparent discrepancy between the results of competition studies with retinal as the competing ligand (Figs. 3 and 4) most likely results from the inherent differences of the two assays for binding. Sucrose gradient centrifugation measures [3H1retinol bound to specific components (Fig. 3) , while the gel filtration assay measures total bound [3H]retinol. Thus, in the latter case, small amounts of [8H]retinol displaced from the 2S binding component could be bound by other macromolecules (as is seen in Fig. 3 with retinol as competitor) and thereby reduce or mask any competition actually occurring at the binding sites of the 2S component.
When perfused liver cytosol was used in experiments identical to those illustrated in Fig. 4 Of the forms of vitamin A available to an animal, retinol is the most biologically active, followed by retinal, which is presumably converted to retinol in the intestine (36) . Retinoic acid, however, apparently cannot be converted to retinol, but can nevertheless maintain the general well-being of the animal, with the exception of vision and reproductive capacity (37, 38 Recently published studies of rat-serum retinol-binding protein (29, 30) indicate that it is similar to that described in human serum (39, 40) . Both are about 20,000 molecular weight and are associated with prealbumin to form a complex of about 70,000 molecular weight. Retinol is the only form of vitamin A that can be detected in purified preparations of the serum complex. It has also been reported that rat liver contains material that is immunoreactive with antisera prepared against purified serum component (41, 42) . The liver is belived to be the site of synthesis of the transport protein, while its secretion from this organ is apparently regulated by vitamin A levels in the animal (41, 42 
